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研究成果の概要（英文）： Environmental electrophiles covalently bind to thiol groups in proteins to 
form protein adducts. In the present study, we found that exposure of cultured cells to 
environmental electrophiles such as naphthoquinones, methylmercury, cadmium and crotonaldehyde at 
lower concentrations activated redox signaling pathways through covalent modification of sensor 
proteins. However, exposure to these electrophiles at higher concentrations disrupted the redox 
signaling pathways and caused substantial cytotoxicity through non-selective covalent modification 
of cellular proteins. It was also found that while reaction of environmental electrophiles with 
reactive sulfur species (RSS) resulted in formation of their sulfur adducts, knockdown of 
cystathionine γ-lase, an enzyme to produce RSS, enhanced the modulation of redox signaling and 
toxicity in vitro and in vivo, whereas treatment with Na2S4 diminished these phenomena during 
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